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Dominion News. 
H. J. Jones, Chief Clerk of Patents received his ap- 
pointment in 1840. 


































Thomas Devine, Deputy Surveyor General of Ontario. 
was appointed to office in 1846. 


J. W. Bridgland, Surveyor and Superintendent of Col- 
onization Roads was appointed in 1856, 


der the “Free Grants and Homestead Act of 1868.” 
The sum of $87,456 was expended on the Colonization 
Roads, and $22,076 on surveys. 


Twenty-one candidates for the office of Provincial 
Land Surveyor passed their preliminary examination, 
and twelve passed their final, in 1875. 


The total gross collection of the Department of Crown 
Lands for the Province of Ontario for the ten months 
ending 31st October 1875, was $424,584, of which $336,- 
275 was revenue. The total gross disbursements during 
the same period amounted to $156,651. There were 
1796 Crown Patents issued, while 1111 locations were 
made on 149,896 acres of land, and 3991 acres sold un- 


The Board of Examiners of Land Surveyors for Onta- 
rio meets at the office of the Commissioner of Crown 
Lands, on the first Monday in each of the months of Jan- 
uary, April, July, and October in every year, unless such 
Monday be a holiday (in which case it meets on the day 
next thereafter not being a holiday), 22 Vic. cap. 77, Con- 
solidated Statutes of Canada. 

All persons, before they can be apprenticed to a Pro- 
vincial Land Surveyor, must pass a satisfactory examina- 
tion before the Board of Examiners in the following 
subjects, viz.: Vulgar and Decimal Fractions, the Ex- 
traction of Square and Cube Root, Practical Geometry, 
Euclid, Plane Trigonometry, Mensuration of Superficies, 
and the use of Logarithms; good writing and spelling 
required, 

Final candidates before obtaining a license to practice, 
undergo a strict and searching examination by the Board 
of Examiners, as to their proficiency in Euclid, Plane and 
Spherical Trigonometry, Calculation of Areas by means 
of the traverse tables, and etc., laying out and dividing 
up of land, the adjustment and use of the transit or the- 
olite, Astronomy, including the calculations necessary to 
determine the latitude by meridian altitudes of the sun, 
moon or stars, or by double altitudes, finding the time 
when any star passes the meridian, with the time of its 
elongation, azimuth angle, variation of the compass, 
the method of keeping-field notes, drawing up descrip- 
tions by metes and bounds for insertion in deeds, :aking 
affidavits in the matter of disputed boundaries, the law 
regulating Surveys, Geology, and also as to their profi- 
ciency as Draughtsmen. 





Chicago Chapter tpn Institute of Arch- 
tects. 
SECRETARY,S OFFICE go LASALLE ST, } 
CHICAGO, JANUARY 20th 1876, 


Epitor News;—I send you the following extract 
from the minutes of the Chapter for your information. 
EXTRACT. 

Resolved, That “ ENGINEERING NEws” is hereby 
recognize:| as the organ of this Chapter for the publica- 
tion of its proceedings. 

Resolved, That the Treasurer is hereby directed to 
subscribe for copies of “ENGINEERING NEws,” one 
for each member of Chapter, and to pay for the same out 
of the funds in his hands. 

Respectfully, 
Henry L. Gay, Secretary. 


piston in the compression or cold descends and compres- 
ses the air below and around it, and under this pressure 
the air is forced in thin sheets between the leaves of the 


of the heat, expands and drives up the piston. 
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The Compression Engine. 





(From Scribners’ for January.) 
This engine, designed for general use, where from one- 


eighth to three horse-power is desired, is one of the lat- 
est contributions to the wide-spread demand for a small 
inexpensive motor. 
boiler, needs no skilled attendant, has no loose working 
parts. slides, valves, eccentrics, etc., and is entirely safe. 
Unlike the caloric engine, it emits no heated air or burnt 
oil, and is smooth and silent in its action. 
size, of % horse power, has cylinders 3% inches in di- 
ameter, and is three inches high. The largest size has to 
inch cylinders, is 7% feet high, and occupies a floor space 
of less than 3x § feet. 


Unlike the steam engine, it has no 


The smaller 


The engine consists of two cylinders, placed side by 


side, and joined together near the top by a large square 
pipe. Each has a piston with connecting rods joining to 
the crank shaft. 
one descends while the other ascends. 
may be closed air-tight, and beyond the connecting rods, 
there are no other working parts, axcept a small pump 
and the governor. 
than the other, and is provided with a jacket through 
which water circulates by the 2id of the pump. The 
smaller cylinder is placed directly over a small coal fire 
in a simple circular stove or fire-box. 
gine the fire is replaced by a gas jet. 
between the two cylinders consists of a small, square, 
cast-iron box filled with thin sheets of metal set on edge, 
and provided with a small air-cock on top. 


The two cranks are set 180° apart, and 
Both cylinders 


One of the cylinders is much larger 


In the smaller en- 
The connection 


The action of the engine is easily understood. The 


regenerator, or connecting box between the cylinders. 
It then enters the hot cylinder, and, under the influence 
The pis- 
ton, having reached the limit of its journey, allows the 


heated and expanded air to return through the regener- 


ator to the cold cylinder. On its passage it parts with 
its heat and enters the other cylinder reduced in volume 
and temperature. Here it meets the cold jacketed walls 
of the cylinder, and, in a thin annular sheet, is both chil- 
led and compressed at the same time. On its next trip 
through the regenerator, it takes back some of fhe heat 
it parted with on the first trip, and, in this manner, the 
process is repeated. Once started by hand, the engine 
maintains its speed continually. The only attention it 
demands is an occasional oiling, a steady fire, and a con- 
stant supply of cold water for the pump. The cost of 
running these engines is exceedingly small, and their sim- 
plicity of construction, ease of management, safety and 
silence, will, undoubtedly, make them of value to persons 
wishing a moderate amount of power. 





The Coal Trade Fournal, published by Frederick A. 
Saward at 111 Broadway, N. Y. city, has been very 
greatly improved in appearance, quality of paper and con- 
tents, besides having more pages of reading matter ad- 
ded, making in all twelve pages. It is filled with infor- 
mation of interest to consumers, miners, shippers. and 
carriers of coal upon land or water, and which must 
prove to every subscriber, each year, of many times the 
value of his subscription. 








The officers of the Engineers’ Club of St. Louis are:— 
President—Col, Henry Flad, 

Vice President—G. W Fisher, 

Treasurer—Wm. Wise, 

Secretary—Prof. Chas. A. Smith. 

The Club numbers thirty members. 




















Subscription $2.12 per year 
Single copies, 6 cents 


New Industries Wanted. 
We want in the Mississippi Valley the initial step 


towards the following new industries for her people. 


1. Linen manufacture, to save the flax now wasted, 


also to save the $25,000,000 annually sent abroad for lin- 


en goods. 

2. The growth of sugar beets and their manufacture 
into sugar, to give employment to our people at home, 
and save the $100,000,000 in gold now paid to other na- 
tions for sugar. 

3. The manufacture of earthen, stone and china ware 
to save the $10,000,000 annually paid to foreign nation 

4. Leather manufacture, gloves etc., to save the $10, 
000,000 of gold sent abroad. 

5. The manufacture of silk, to save $25,000,000 in 
gold annually sent to France. 

6. The manufacture of watches, watch movements and 


| materials to save the $3,000,000 of gold annually paid 


for these things. 

7. The manufacture of tin plate to save the $13,000, - 
ooo of gold annually paid out for them. 

8. We want an increase in the manufacture of cotton 
goods to help save the $30,000,000 in gold annually paid 
to support the people of other nations. 

9g, An increase in the manufacture of glass and glass 
ware, to save the $6,000,000 annually sent abroad. 

18, We want an increase in the manufacture of wool- 
en goods to give employment to our people and save the 
$50,000,000 of gold annually paid to support the people 
of other nations. 

11. We want an increase in smaller manufactures of 
all kinds to keep the people employed and rich and hun- 
gry for the farmer’s products. 

12. We want ten people where there is but one all 
over this fertile valley to eat our produce and save the 
millions annually expended in shipping it away. 





BACK NUMBERS. 

Within the past two weeks we have had a iarge num- 
ber of applications for Nos. 11 and 12, Vol. 2, containing 
Nos. 1 and 2 of Prof. Greene’s “Graphical Analysis of 
Roof Trusses.” It has been an agreeable surprise to us 
to learn of the great and widely spread interest that is so 
plainly manifested in this very simple and beautiful meth- 
od of analysis, and we regret that we are not prepared to 
supply the numbers of ENGINEERING NEws above refer- 
red to. But the fact is we have only a very limited num- 
ber of copies of vol. 2, and to break a set is a direct loss 
to us of the price of the volume. We will, however, in 
a very short time publish the two numbers in demand, 
and in pages of the same size as the present volume, so 
as to admit of their being bound in with it. Due notice 
will be given when they are ready for delivery. 


Record of Rainfall at New Bedford, Mass. for 1875. 
By SAMUEL RopMAN Esq. 


Jamaary .. ccs ccccccccccscccevcosccce 3.780 
FODGUREY 6 ccc cc ccccepacccescessscece 3.670 
WUE as scdledansscstadtanscacecets 7.860 
April... ccccccccccscccccssecces cee 4.045 
MOP e vain ise veccccscccescccewececcees 4.195 
June. oo oc ccccee -cvccccccsesessececes 4.985 
ME snd phos. boeseeh snes cannaeenecdons 4.005 
July 
BUUIB s o ois vcvesvccccccccesevcevacce 4-595 
September. .....escccsccccceccsscecs 2.380 
ENO wna dics ¢ 600044604 taa0c oes Sues 3.020 
Eisai unt ba ton a bh the na tet 4.855 
BNE gw ac dvecandduscieveseouioces .940 


Average rainfall for Dec. during the last 61 years 3.89 
inches. 
New Bedford, Jan. 14th 1875. 
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CHROMOLITHOCRAPHY. 

The art of lithography was invented in 1795 by Alois 
Senefelder, an actor of Munich, who first applied it to 
producing copies of music and who after many expen- 
ments and failures succeeded in applying it to almost 
every purpose to which ordinary printing and engraving 
had heretofore been applied. 

The works of Senefelder were introduced into Great 
Britain by Rudolph Ackerman, the celebrated artist’s 
colorman, and in 1819 the Society of Arts awarded their 
gold medal to Senefelder, and silver medal to Hulman- 
del who had greatly improved the art of lithography after 
its introduction into England, and extended its applica- 
tion to printing in colors. 

By the year 1847 the art of lithography had so much 
improved and extended in its application that an exhibi- 
tion solely of lithographic art was held in the rooms of 
the British Society of Arts comprising engraving on 
stone, drawing on stone with ink and chalk, printing in 
neutral tints, drawings both with the print and the stamp, 
transfers from engravings and from old prints, and pen- 
drawings by the anastatic process. In 1852 another sim- 
ilar exhibition of chromo-lithography and chromo-typog- 
raphy was held. 

In 1874 an important improvement in the art of 
chromo-lithography was exhibited at the last annual In- 
ternational Exhibition organized and held at South 
Kensington under the auspices of the Royal Commission- 
ers, but before describing this important progressive step 
in the art of color printing, it will be advisable to men- 
tion in some detail the general art of lithography. 

The art of writing or graving on stone and printing 
impressions therefrom is chiefly a chemical process and 
is based upon the antipathy between oil and water, so 
that a design of any kind being made upon a porous 
stone with an oily substance and water afterwards poured 
all over the surface of the stone, those parts alone retain 
the water which are not covered by the design, and on 
printing or lithographic ink of an oily nature being after- 
ward applied to the stone, the design alone receives it. 

The stones used in the process are found in Bavaria, 
Silesia, England, France, Canada, the West Indies and 
n this country, and vary somewhat in their nature and 
geological formation according to locality; the best are 
found in Solenhofer near Pappenheim on the Danube in 
Bavaria and there form part of the Jurassic formation 
and are a calcareous slate of various shades from light 
yellow to gray. In this country lithographic stones are 
found chiefly in Missouri and Arkansas, and belong to 
the subcarboniferous period, but are not of as good a 
quality as those in Bavaria. 

The Bavarian Jurassic formation is remarkable for many 
of the bone caverns in the Dolomite in which relics of pre- 
historic man have been found in abundance, and above 
this Dolomite (geologically speaking) lies the lithographic 
limestone or rather calcareous slate which is remarkably 
pure in quality, soft yet dense in texture and emits a 
ringimg sound somewhat like well-burnt brick when 
struck. The layers are very regular and vary from 1 to 
6 inches in thickness; much care is necessary in choos- 
ing good stonés for lithographic purposes, as fossils of 
Saurians, Pterodactyls, various insects and etc. are nu- 
merous in some beds, and such cannot be polished to a 
smooth surface. 

The wooded hills about Pappenheim are composed of 
regularly stratified limestone arranged in horizontal lay- 
ers, and are of broken aspect and wall-like character re- 
sembling fortresses; these characteristics should be borne 
in mind by any one searching for lithographic stones or 
“prospecting” in these countries. 

The stones are easily cut to the right size for printing 
purposes while in the quarries, and are polished by being 
ground together with a little fine sand and water between 
the surfaces. The character of the finished surface is 
determined by the size of the sand-grains used ; for wri- 
ting or drawing with ink and many chromos, a finely 
polished surface is necessary; for chalk drawings and 
stone chromos which imitate the texture of canvass (such 
as “oleographs” and other fac-simile reproductions of 
the Old Masters) a granulated surface of various degrees 
of coarseness is necessary. 

Yellow-buff stones being softest are best adapted for 
writing, lettering, and transfer; pearl-gray being harder 
are more suitable for chalk drawings, chromos and en- 
gravings. 

Lithographic chalk and ink are made almost of iden- 
tical ingredients, tallow, lamp-black, soap, shellac, car- 
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bonate of soda, and Paris black being used in each but in 
different proportions ; these are well mixed and blended 
together by being heated and melted, and are run into 
monlds,f{the chalk is used in a stump in the ordinary man- 
ner, the ink is rubbed on a palette and run with pen or 
hair pencil. 

DRAWING OR WRITING WITH INK 


on @ stone is effected in one of two ways. In the first, 
the design is written or printed on the dry stone by lith- 
ographic ink, then fixed by pouring on a weak solution of 
nitric acid and gum arabic which gives insolubility to the 
soap in the ink (previously soluble in water) and slightly 
raises the drawing above the general surface of the stone. 
An ordinary printing roller is then passed over the stone 
and the design immediately absorbs ink therefrom while 
the remainder of the surface of the stone being saturated 
with water remains clean and untouched thereby. A 
sheet of paper is then laid on the stone and the impres- 
sion taken off in a lithographic press in the usual man- 
ner. In the other manner the dry stone is first covered 
with a solution of gum-water tinted with black or red and 
the design etched thereon with the point, thus uncover- 
ing portions of the surface of the stone; oil is then pour- 
ed over the surface which the uncovered lines of the de- 
sign immediately absorb. The gum-water covering is 
then washed off with a slightly acidulated water, the ink 
applied, which is absorbed by the oiled lines of the design, 
and impressions then taken off in the press as above de- 
scribed, 
CHALK OR CRAYON DRAWINGS 
are made in precisely similar manner; by using the stamp 
with artistic taste and expression excellent effects are pro- 
duced ; France is noted for success in this branch of litho- 
graphy. 
CHROMO-LITHOGRAPHS, COLORED MAPS 


and tinted drawings necessitate, in the ordinary process, 
as many stones as there are tints or shades, a single col- 
or being put upon each stone and the paper being printed 
off on each successively until the whole design appears 
upon the sheet after, perhaps, no less than 20 separate 
impressions. This requires a very good printing press 
with careful arrangements and especially good workmen 
for ensuring accurate register, that is, the exact fitting of 
each color into its proper part in the design so that all 
lines are clear and distinct and none clouded by over- 
lapping colors. It is to this branch of lithography that 
the important improvement before alluded to applies, and 
as the immediate purpose of this article is to draw atten- 
tion thereto, and as space is limited, the writer passes the 
description of the branches of lithography including au- 
tography, transfers of writings, map drawings, music, 
copper and steel plates, etc., engraving and etching on 
stone, photo-lithography, electrotyping applied to litho- 
graphy, etc. 

The improvement alluded to simply consists in print- 
ing a number of the colors in a design (sometimes all) 
off one stone and by one operation. The colors before 
use are moulded into blocks measuring about 6" x 4" x 2", 
and these are then fixed to a vertical plate, which, slightly 
warmed, causes the adhesion of the block. This plate is 
connected with a feed motion which carries it in front of 
a band-saw machine having instead of a band- saw a fine 
steel wire which on successive passages of the plate cuts 
off slabs about '%4 inch thick from the color block ; these 
slabs are then ready for use. 

When a design is to be revroduced templates of sheet 
brass are cut to the exact form of all the masses of coler 
in the drawing, and being warmed are laid upon their 
respective slabs of color to which they thus adhere. The 
slabs are then taken to a band-sawing machine with 
wire saw similar to the one above mentioned, and pieces 
of color the exact size of the template thus sawn out. 
These are then fitted together in an iron frame (differing 
but little from an ordinay chase) and an exact reproduc- 
tion of the picture is in flat tints thus produced. This 
frame with the colors is then warmed, which causes the 
various colors to cohere and produces a solid block 
ready for the press. About 8000 impressions can be ta- 
ken from a single block and the remains thereof are 
scraped off the plate which is then ready for the recep- 


tion of another block. When a sufficient amount of 


scrapings have accumulated they are mixed up and melt- 
ed together into new blocks and slabs and marbled papers 


are printed therefrom. There is thus practically no 
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provement there is still room for further advance therein, 
for instance, the process must be modified so as to admit 
of the printing of shading, and of high degree of finish 
and clear outline ; at present these are only obtained by 
a combination of this new process or “ polychromic print- 
ing,” as it has been styled, with the ordinary lithographic 
or block printing. 


The printing press upon which this process is employ. 


ed, is of novel construction in many points. The table 
is driven by worm-whee] and crank, and by the crank 
also is actuated the tympan which is in the form of a 
segment of a large circle. The wear of the color blocks 
is taken up by a downward movement of the tympan 
which is lowered by an hydraulic arrangement. The two 
hydraulic presses are charged by a small pump which 
is arranged to work at the speed required. The arrange- 
ment of points for keeping perfect register is also very 
successful and is another novelty in the construction of the 
machine, which, with the two band-saws abeve alluded 
to was designed and congkructed by a clever engineer, 
Mr. Arthur Rigg ot London, Eng. 


With the modifications or improvements above indica- 


ted, this new process will undoubtedly superscede the 
present process of chromo-lithography, and even in its 
present state for certain kinds of work (such as children’s 
picture books etc.) is decidedly the cheapest and prefera- 
ble, and is well worthy the careful attention of those in- 
terested in this art. 


CHARLES J. Moore, C. E. 


Modern Explosives. 

The invention of explosive agents, to be employed in 
the arts of peace or for warlike purposes, has kept pace 
with the progress of science in other directions, until we 
have accumulated a startling inventory of infernal ma- 
chines and dynamite powders from which to make our 
selection. It is interesting to trace the history of some of 
these dangerous compounds, and to see from what iuno- 
cent and inert bodies forces can be developed tu accom. 
plish the most frightful results. The ancient gunpowder, 
the invention of which was accepted in its day as being 
a great improvement upon the catapult or cross-bow, al- 
though it is still retained for many purposes, is now re- 
garded as too weak and slow to suit our modern notions 
of what an explosive agent ought to accomplish. As in 
every other department of science, so it has been in ap- 
plied chemistry: no one person can lay claim to being 
the sole proprietor of any discovery. Numerous exper- 
iments and researches, often extending over a hundred 
years, usually precede the culmination of the work into 
the fully-rounded applic Nitro-glycerine, for in- 
stance, is one of the most recent and at the same time 
most powerful and dangerous of the modern inventions, 
yet to understand how it came to be made, we must go 
back to the researches on oils and fats undertaken by 
Professor Chevreul, of Paris, and published in July and 
November, 1813. This eminent chemist was the first to 
make known to us the true constitution of the fatty bod- 
ies, and it was he who assigned to glycerine its proper 
place among organic compounds. Glycerine, from which 
is derived a whole progeny of explosive compounds, is a 
triatomic alcohol of the fatty series. The formula for it 
is C,H (OH),, and its scientific name is propenyl alco- 
hol ; its popular name, from the Greek word yAvxvs, 
sweet, in allusion to its pleasant flavor, was given to it 
by Scheele a long time ago. To obtain it the fats are 
usually decomposed by steam, free stearic acid and gly- 
cerine being produced. Other methods are sometimes 
employed, such as the use of hot water, sulphuric acid, 
or metallic chlorides, but these are matters of detail into 
which it is not necessary to enter. Glycerine when pure 
is a viscid, colorless liquid, having a specific gravity of 
1.26, of a sweet taste, soluble in water and alcohol in all 
proportions, undergoing very little change in the air, not 
molding or evaporating, neutral to test paper, burning 
with difficulty, uot to be frozen excepting at very low 
temperature, an admirable solvent for volatile oils, and, 
in fact, possessing properties that have suggested its use 
iu a large number of useful arts. 

It will be seen from the above recapitulation of the 
properties of glycerine that it is a harmless and most val- 
uable substance, and on no account to be confounded 
with the nitro-glycerine which is derived from it. After 
Schonbein had discovered gun-cotton, which he produced 
by the action of a mixture of sulphuric and nitric acids 
on cellulose, it appears to have occurred td Professor Pe- 


waste of color in the process. Though an important im- | louze, of Paris, that the same acids might produce a sim- 
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ilar compound if breught in contact with glycerine, and 
an Italian chemist, the distinguished Professor Sombrero 
of Turin, undertook the investigation in Pelouze’s labo- 
ratory, and succeeded in preparing a compound perfect- 
ly analogous to tri-nitro-cellulose or gun-cotton, to which 
he gave the name of tri-nitro-glycerine or nitro-glycerine, 
the properties of which he described in the * Transac- 
tions of the Turin Academy,’ in July, 1847, The im- 
mense explosive force of the new compound was discov- 
ered at the cost of many window-panes and the loss of a 
considerable amount of glassware, but fortunately no 
lives were sacrificed. Neither Pelouze nor Sombrero 
was disposed to push the investigation any further, and 
no one thought of preparing it a second time until 1864, 
when Alfred Nobel, a Swedish engineer, had the hardi- 
hood to make it in large quantities and to propose its use 
as a blasting agent. His researches, however, cost the 
lives of many persons before the process of its manufact- 
ure was put upon a safe footing. Nitro-glycerine is 
made by causing one part of glycerine to flow into a tank 
surrounded by cold water, and containing eight parts of 
a mixture of two parts of sulphuric and one of nitric 
acid, previously prepared and cooled, until the whole of 
the glycerine has flowed in, The nitration of the glyce- 
rine takes place immediately, and the product settles to 
the bottom of the tank in the form of an oil. It is drawn 
off, thoroughly washed, neutralized with carbonate of 
soda to remove all traces of acid, and stored in stone 
crocks in a cool place, covered by a thin layer of water 
to prevent evaporation. 


Thus prepared, nitro-glycerine is a pale-yellow, oily, 
inodorous, sweet, pungent liquid of 1.6 specific gravity. 
It is highly poisonous, a drop being sufficient to occasion 
violent pain in the back of the head, dizziness, and insen- 
sibility. Strong coffee is recommended as a remedy, and 
an external application of caustic alkalies is sometimes 
prescribed. The oil is soluble in alcohol, ether, wood- 
spirit, and benzole, and fortunately almost entirely insol- 
uble in water. Some authorities state that it freezes at 
45° F., others, at 40° F, It does not take fire like tur- 
pentine or alcohol when a match is applied to it, but 
goes out when the match is withdrawn. The inventor 
declares that concussion will not fire it, and says that the 
experiment was made by throwing upa quantity of it in 
a rocket, when its fal] ot 1,000 feet did not explode it. 
The specimen was afterward fired to show that it was 
pure nitro-glycerine. The oil was formerly simply 
poured into a drill hole and tamped with water or sand ; 
but it was soon discovered that the dangerous liquid was 
liable to percolate through crevices in the rock, and oc- 
casion premature explosions when the workmen were 
drilling the holes. It is now enclosed in suitable tin cas- 
es or cartridges, and must be fired with a peculiar fuse 
and cap. Many accidents having occurred by the freez- 
ing and careless handling of nitru-glycerine, Nobel de- 
vised a method of mixing the oil with about ten per cent 
wood-spirit, by which it was rendered practically harm- 
less. When required for use it was simply necessary to 
add water, and the oil would settle to the bottom, and 
could be recovered. The cans for the transportation of 
oil were packed in a peculiar kind of sand, called Avesel- 
guhkr, known also as tripoli and infusorial earth, of which 
there is a great abundance in Northern Germany. It 
happened that some of the cans leaked, and the infuso- 
rial earth became impregnated with it. Nobel examined 
the properties of this moist sand, and thus by accident 
hit upon a process of absorbing the oil, and to the pro- 
duct he gave the name of dynamite. 


Dynamite has now come to be a generic term for a 
variety of powders the chief ingredient of which is nitro- 
glycerine. The original dynamite is prepared by simply 
kneading with the naked hands twenty-five per cent. of 
infusorial earth and seventy-five per cent. of nitro-glyce- 
rine, or until the mixture assumes a pasty condition not 
unlike moist brown sugar. Before mixing, the infusorial 
sand is calcined in a furnace, in order to burn out all or- 
ganic matter, and it is also sifted, to free it of large 
grains. While still moist, it is squeezed into cartridges, 
which are prepared of parchment paper ; and the firing 
is done by fulminate of silver in copper capsules, provided 
with patent exploders. Dynamite is considered to be 
much safer than nitro-glycerine ; it has been subjected to 
many severe tests, such as throwing it down from great 
heights, smashing the boxes containing it by heavy 
weights, and allowing it to bum up quietly in a brisk 
fire. The employment of the capsule and detonating 
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composition is said to be absolutely essential for the ex- | but in photography its application is very great and of 
plosion of dynamite. the first importance. 

It may be asked how we account for the many acci-| It will thus be seen that all the recent explosives are 
dents which have occurred in contradiction to this state- analogous in composition ; that all contain nitrogen, and 
ment. Two explanations have been offered —one, that | that none of themcan be handled with impunity. The 
the oil oozed out of the infusorial silica, and, being free, | transportation and storage of all of them should be under 
fell under the conditions of nitro-glycerine ; the second, strict police regulations, and their manufacture should be 
that the dynamite was frozen, and also then resembled | conducted at a distance from any habitation. The most 
the solid oil The premature explosion at Bremerhaven | powerful is nitro-glycerine or dynamite; the safest for 





was supposed to be due to this latter fact. The case 


violently thrown from the dray. This property renders 
the transportation of dynamite in winter exceedingly pre- 
carious, and makes it more than extra hazardous ; it rele- 
gates it to the category of articles wholly excluded from 
transportation, 

Dynamite, as ordinarily prepared, is a brownish-gray, 
sometimes reddish, inodorous, pasty, greasy mass, having 
the specific gravity of 1.6. It requires a heavy blow of a 
hammer on an anvil to explode it, and even then only the 
portions struck are fired. In this respect it presents 
great advantages over nitro-glycerine. Dynamite is large- 
ly employed at the California mines under the name of 
giant powder. It is usually manufactured on the spot, 
the infusorial earth being brought from Germany for the 
purpose. Lithofracteur is a variety of dynamite, being 
composed of nitro-glycerine, silica and gunpowder. Du- 
aline is composed of nitro-glycerine, fine sawdust, and 
nitrate of potassa. There are numerous sub-varieties 
bearing various trade names, all of which have the dan- 
gerous nitro-glycerine concealed within them, and are 
hence to be handled with extreme care. 

During the siege of Paris the French had recourse to 
a gunpowder prepared from picric acid. This acid is 
prepared by treating carbolic acid with nitric acid ; when 
combined with ammonia or potash, it is exceedingly ex- 
plosive. The powder is even fired by the active modifi- 
cation of oxygen called ozone, and is therefore liable to 
explosion by electricity. This renders the storing of the 
powder very difficult, and it is only in time of war that 
it is likely to be manufactured. 

A powder, introduced by Schultze of Potsdam, and 
named for the inventor, is prepared by acting on wood 
by means of a mixture of sulphuric and nitiic acid, and 
mixing the product with 26 per cent. of saltpetre. It is 
white, very powerful, and is best preserved in a moist 
State. 

A class of explosives called fulminates has long been 
known. The fulminate of mercury was discovered by 
Howard in 1799, but its violent character long deterred 
every one from attempting any practical application of it. 
The investigation into the preparation and properties of 
this compound was one of the earliest researches per- 


formed by Baron Liebeg. It is prepared by dissolving 3 


parts mercury in 36 parts nitric acid, and adding to the 


product 17 parts alcohol. A somewhat stormy reaction | 


takes place, and soon crystals of the fulminate collect on 
the bottom of the vessel ; these are packed in very small 
quantities in paper, or are best preserved under water. 


Fulminates of silver and gold of an analogous composi- | 


tion are also now prepared and employed in percussion- 
caps and patent exploders. 

The last explosive to which we shall rerer is commonly 
called gun-cotton. We have not allowed ourselves much 
space in which to describe this important substance, but 
fortunately it is already pretty well known. The con- 
version of cotton-wool into an explosive substance by the 
action of a mixture of sulphuric and nitric acids was dis- 


covered in 1845 by Professor Schonbein of Basle, Switz- | 


erland. The name gun-cotton was at first applied to the 
product, and subseqnently it was called pyroxyline and 
tri-nitro-cellulose. A solution cfgun-cotton in a mixt- 
ure of alcohol and ether yields the collodion so indispen- 
sable in the art of photography. A solution in camphor 
is now extensively employed to imitate bone and ivory 


| We especially commend to the attention 


|of Architects the series of articles on the 
|“Graphical Analysis of Roof Trusses” 


| popular use is gunpowder.—V. 2°. Nation, 
containing it had been exposed to severe cold and the | 
dynamite was frozen, and was then exploded by being | 





Notes. 


Lewis F. Root is Engineer of the Westfield Water 
Works, 


“Penny Lectures” on scientific subjects are very pop- 
ular in the manufacturing cities of England. 


Messrs. Welton and Bonnet are the Engineers of the 
City Water Works, Waterbury, Conn. 


The cost of the Water Works for the supply of the 
town of Westfield, Mass. was $243,809.19. 


The Gas-light Companies ot Brooklyn will reduce the 
price of gas to private consumers, from $3.00 to $2.75 per 
1000 feet, beginning with bills for the month of February. 


The City Council of Richmond, Va. have reduced the 
price per 1000 feet, for gas from $3.00 to $2.00, dating 
from February Ist. 


The Chicago and Northwestern Railway Company 
propose to remove their Machine Shops from Fond du 
Lac to Chicago. 


The Chicago Gas-light and Coke Company have re- 
duced the price of gas per 1000 feet from $3.00 to $2.50, 
dating from January Ist. 


The Peoples Gas-light and Coke Company of Chicago 
have reduced the price of gas per 1000 feet from $3.00 
to $2,50, dating from February 1st 


The Next Meeting of the American Institute of Mining 
Engineers will commence at Whshington, D. C., on 
Tuesday evening, February 22d 1876. 


We take pleasure in acknowledging the reception of 
another and unexpected compliment to the merits of our 
| journal, in the resolution by the Chicago Chapter of the 
American Institute of Architects, to make it the official 


| . . . 
‘rgan of their Society. 


There has just been erected for a newspaper near New 
| York city a new, improved printing press and folder. 
| It prints from a continuous roll, makes the impressions 
| for both sides, cuts and folds the papers ready for deliv- 
lery. It occupies a space 24x § feet and 8 feet high, and 
will print and fold from 10,000 to 25,000 sheets an hour. 








CONTRIBUTORS. 

From all parts of the country we have intelligence 
| that original artcles on subjects of every day importance 
are being prepared for publication in this journal, and 
we feel assured that our most sanguine hopes as to the 
establishment of a really first class American scientific 
newspaper are to be realized. Our readers may rest as- 
sured that we will spare no effort to improve on each 
weck’s issue, until ENGINERING NEWS stands the ac- 
| knowledged leader in this country among scientific 
| class journals. We therfore urge our friends to work 
for us, write for us, show the paper to your friends, and 
| so help to roll up our subseription list, and add new in 
| terest to our columns. 

| 





} 


TO ARCHITECTS. 


under the trade name of celluloid. Gun cotton has been | now being published in this journal. A 


subjected to a vast number of trials, and when diluted 


very successful. It can be stored under water, and dried 
by steam when required for use. Left to itself in dry 
packages, it is liable to spontaneous decomposition. Al- 


though the preparation and properties of this explosive | 
have been much improved by Abel and Lenk, it has nev- | 
er come into general use in the army or at the mines, | 


{ 
with unchanged cotton, and compressed or spun into | 
yarn and rope, its use in artillery and blasting has proved | : 
_a careful study will well repay the labor, 


-and familiarize them with a method of 


moments examination will be sufficient to 
convince them of their value to Architects; 


analysis that is now justly claiming the ad- 
miration of engineers and architects every- 
where. 


i msdhite. a ee 
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COMMON ROADS. 

The newspapers make frequent references to the state 

of the roads the present winter, and we all know that we 
ire approaching a season of the year when the common 
vads universally are in a bad condition, and in some 
ases become almost impassable. The defects are ob- 
ious; remedies have been suggested, anc occasional 
pasmodit:attempts at improvements have been made, 
{t is hard, however, to move the authorities from the 
beaten track of precedent, although that track is as bad 
as possible. 

In the early days of Boston, it is recorded of the Rev. 
Mather Byles that he saw one day a chaise, containing 
the Lown Clerk and a selectman, stuck, before his house, 
in School street, ina quagmire which he had long tried 
to induce the town to mend, He pulled off his hat, and 
cried to them that he was heartily glad at last to see the 
authorities “stirring in the matter.” If they happen to 
have a particularly poor piece of road brought to their 
knowledge, the repairs are of the usual, misdirected 
sort, a filling of holes with stones and dirt, but no re- 
moval of water, 

If it were not such a serious matter for those who 
who have to travel by vehicle, the standard way of look- 
ing after the roads would be very amusing. The towns 
cho@se annually, in the spring of the year, one or more 
men to make repairs on the roads ; district and a speci- 
fied portion of the highway tax are assigned to each, 
and they proceed to expend thesame. The Surveyor of 
Highways, as he is called in some parts of the country, 
or Koadmaster, uses his own discretion as to the time 
and manner of doing his work, and judges, as far as he 
knows how to judge, of the kind of work required. He 
takes the time when he has most leisure, and, whether 
right or not, he usually works out his money at once, 
and gets done with it. In many places every man has 
the right to work off his road tax with so many days’ 
labor, instead of paying the same in money. 

The repairing material is plowed and scraped from 
the sides of the way and the gutters, most of it 
being loam and previous washings from the road, better 
suited for a top-dressing for crops than for this purpose, 
and is put on in thick patches, to be largely washed away 
again after a few heavy rains. The roadway is crowned 
so much that all vehicles are forced to take the middle of 
the street, and thus, keeping in one track, they soon 
make ruts. These hold the water after a rain, allowing 
it to penetrate the road-bed and reduce the whole to 
mud, 

Now, that this state of things exists, may be attrib- 
uted to the system, or rather want of system, in their 
construcuon. The presence of water under the surface 
of the road-way is a sufficient reason for its breaking up 
under the influence of frost and heavy travel. It isa 
fact well established among those who ‘have given any 
thought to the subject, that by thoreugh draining only 
can we secure good roads. And by drainage is not 
meant crowning the surface so that the water is shed 
into the gutters at the side, and thence conveyed away, 
but underdraining by a continuous course of stone, 
where such material can be procured in abundance, or by 
transverse drains and similar expedients, where stone is 
rare. ‘lo be sure, a cunsiderable outlay will be requirea 
at first, but subsequent charges will be light, if the slight 
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repairs are made regularly and promptly. 

Telford and MacAdam were two famous road-makers 
of England, and their methods are known by their re- 
spective names. For a macadamized road it was simply 
necessary to cover the surface with a layer of broken 
stone, and either roll with a heavy roller or allow the 
material to become consolidated by the traffic. These 
roads have not proved durable and satisfactory. The 
broken stone works down, and the earth up, destroying 
the bond, and causing holes and ruts. Telford insists 
that a foundation at sub-grade shall be prepared, all 
earth and poor material being removed, and then that a 
continuous layer of stones, from four to seven inches in 
diameter, shall be placed by hand continuously over this 
surface, the large ends being put down. The interstices 
are thoroughly packed with small stones, and this course 
allows perfect drainage for water. The stone need not 
be very hard, but should be durable. Above is then put 
a layer of broken stone, the harder in quality the better, 
and this becoming compacted together, makes a durable 
surface. Gravel may be substituted for the broken stone. 

Sandstone and limestone are not so good for a top 
surface as granite, syenite or or trap-rock, but they an- 
swer well for a bottom course. They grind up too readily 
under the wheels, making mud and dust. 

The choice of a route will often makea great differ- 
ence in the quality of the road obtained. Does it not 
strike one that the location ona section line, for the sake 
of not dividing land unequally, is unlikely to be the best 
route? The services of an engineer to lay out a road on 
a predetermined line is sometimes obtained, although 
this amount of professional assistance would be looked 
upon by many towns as a too expensive luxury; but it 
is rarely that he is called upon to locate where his judg- 
ment would dictate, to fix the most advantageous grades, 
and to suggest the manner of construction. There is 
room for much improvement in this respect, and any 
small addition to the first cost thus incurred would soon 
be returned by diminished cost of maintenance. Facts 
and figures can be given from examples in this country 
as well as abroad, and we may have more to say on this 
subject at another time. 


New Publications. 
History of the Army of the Cumberland, by Thomas B. 

Van Horne, with maps by Edward Ruger, C. E. 

This work is a valuable contribution to our war liter- 
ature; it has no fine writing in it but it gives a clear 
statement of the facts. 

The maps are elegantly got up and must have taken 
much time, labor and patience; they do great cred- 
it to Capt. Ruger. We notice but one error, where a 
portion of Mississippi is lettered Georgia, but the truth 
is correctly given in the title so that a person can scarce- 
ly be misled. 

The History of the Army is hardly within our prov- 
ince, but there is a chapter of the work on the Engineer 
service, written by Col. W. E. Merrill, Chief Engineer of 
the Army, which will be of interest to our readers. It re- 
lates to rail road defences which consisted principally of 
block houses. 

When we consider that there were over 700 miles of 
railroad to defend, all of which, if we include Kentucky, 
were in the enemy’s country, and upon whose efficient 
protection the success and welfare of the whole army de- 
pended, it will be seen that it was a problem of supreme 
importance. 

“Among all the American armies that fought in the 
long civil war, the Army of the Cumberland was excep- 
tional in being the only one that from the beginning to 
the end of its career fought exclusively along lines of rail- 
road, was supplied wholly by railroad, had its depots at 
prominent railroad centers, fought for the possession of 
the railroad centers of the enemy, and in general was 


compelled to adapt its strategy and its tactics to the nov- 
el conditions imposed by the inventions of railroads, and 


‘the total change in methods of transportation that had 


occurred since the great Napoleonic wars, from whose 
records students of the military art had hitherto derived 
their knowledge. No other American army acquired so 
great an experience in the art of defending railroads 
through hostile territory, and therefore it is believed that 
a brief statement should be made of the means by which 
these results were obtained.” 


The garrison of a block house usually numbered 
about 25 men, and the conditions to be fulfilled were as 
follows : 

“ Bridges as a rule were located at points where the 


land rose gradually on both sides for long distances, thus 
making it very difficult to place a fort near enough to 


protect the bridge, and at the same time to secure its 
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occupants from plunging or reverse fires. Safety from 
this kind of attack necessitated cover over head, and as 
the requirements of the service called for the minimum 
garrisons at bridges which would be consistent with their 
adequate protection, I was naturally led to select the 
only available means of defense.” 

It was found by experience that stockades (which 
were made by setting up logs close together with one 
end in the ground and uncovered at the top) were inef- 
tective, and became at times mere slaughter pens. 

The first block houses were made rectangular on plan. 
Experiments were made to determine their resistance to 
artillery. 

“After hitting it a number of times with solid shot 
from a six-pounder, it became apparent that even the 
heavy timbers (from twenty to twenty-four inches in di- 
ameter) of which it was built, would not answer the pur- 
pose. I then decided to double the walls, so as to secure 
at least forty inches of timber. 

The tower, or second story of the block house, was val- 
uable as giving a more elevated point from which to see 
the enemy, and, if necessary, to look over the railroad 
bank, It was set diagonally to the lower story so as to 
cover more thoroughly all the country around. To avoid 
excessive weight it was made log-house fashion of one 
thickness ot logs, the expectation being that it would be 
vacated in case of artillery attack. 

To resist plunging fire, the roof ot the block house was 
made of a layer of logs laid side by side and covered with 
earth. On top of all was a roof of shingles (when they 
could be procured), or of boards and battens—it being 
very important to keep the block house ary. so that the 
garrison might always live in it. With the same view 
the block houses were supplied with ventilators, cellars, 
water-tanks, and bunks. 

It was foreseen from the first that a rectangular plan 
was not the best for a block house, but the extra cost 
and difficulty of making the best form, the octagonal, 
and the great number that had to be built immediately, 
made it necessary to use the simplest plan that could be 
made to answer. Late in the war the octagonal plan 
was adopted, and the result of my experience is, that this 
form is the best for an independent block house. In the 
retangular block house each corner has but one loop-hole 
and therefore the block houses are of little offensive pow- 
er along the diagonals through the corners. In the oc- 
tagunal these corners are cut off, and the angles of the 
loop-holes are such that the fire of two faces can always 
be concentrated on the diagonal through their intersec- 
tion ; the former weak points are thus made the strong- 
est. I would therefore earnestly advise the use of oc- 
tagonal block houses for railroad defense. So much 
time was consumed in making mortises and tenons, that 
I would advise for future block houses a greater simplic- 
ity of joints and the liberal use of spikes, abolishing as 
far as possible, all work requiring skilled labor. Spikes 
answered admirably on the Kentucky Central block- 
houses, but I was induced to try tenons in Tennessee, on 
account of having skilled labor available. I am now sat- 
isfied that the first method of construction was greatly 
preferable, 

As a rule, the small railroad bridges had one block- 
house, and the larger ones two, on opposite sides of the 
track. At the very high and long trestle-work across 
the Running Water gorge at Whiteside, four small block- 
houses were built. For the protection of the east bridge 
over the Tennessee, at Bridgeport, I thought it best to 
establish two block houses for artillery. An upper story 
resting diagonally on the corners of the inner square, 
was added to the west block house as quarters for the 
garrison. To avoid an excess of weight, this story was 
only made musketry-proof. On top of all was a small 
lookout. The construction of these block houses reflect- 
ed great credit upon the Michigan Engineers by whom 
they were built. An artillery block house was also com- 
menced in 1865, at Larkinsville, Alabama, but it was 
never completed. It was intended to answer as a fort 
for the garrison at this important point, which was much 
exposed to attack from the south side of the Tennessee. 
It is proper to add that my first idea of building a block- 
house for artillery came from seeing a rude, half-finished 
work of this kind, which was begun by the Confederates 
in 1863, at Strawberry Plains, above Knoxville. 

An artillery block house is difficult and costly to build, 
and is only justifiable in very exceptionable localities. I 
think that Bridgeport was such a locality, as the vital im- 
portance to the army of the two long bridges over the 
Tennessee called for defense by artillery, as well on the 
island as on the main land, and the latter so thoroughly 
commanded the island that artillery could only remain 
on it while thoroughly under cover. It may be well to 
mention that an artillery block house after my designs 
was built in 1864, near Alexandria, Virginia, to protect 
from cavalry raids down the valley of Hunting creek. 

The enemy soon found that our block houses were 
proof against any ordinary attack, and small bodies nev- 
er molested them. Injury to the track of the railroad 
was repaired almost as soon as made, and after a while 
such annoyances ceased.” 


The value of the block houses is shown thus: 

“In his memoirs (vol. 2, pp. 146 and 398), General 
Sherman thus alludes to this system of railroad defense : 

‘** All the important bridges were likewie ptotected 
by good block houses, admirably constructed, and capa- 
bie of a strong defense against cavalry or infantry. 
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«“ Atlanta campaign would simply have been im- 
aie without the use of the railroads from Louisville 
to Nashville, one hundred and eighty-five miles ; from 
Nashville to Chattanooga, one hundred and fifty-one 
miles ; and from Chattanooga to Atlanta, one hundred 
and thirty-seven miles. Hvery mile of this ‘single track’ 
was so delicate that one man could in a minute have bro- 
ken or moved a rail, but our trains usually carried along 
the tools and means to repair such a break. We had, 
however, to maintain strong guards and garrisons at 
each impotant bridge or trestle, the destruction of which 
would have necessitated time for rebuilding. For the pro- 
tection of a bridge. one or two log block houses, two sto- 
ries high, with a small infantry guard, usually sufficed, 
The block house had a small parapet and ditch about it, 
and the roof was made shot-proof, by earth piled on. 
These points could usually be reached only by a dash of 
the enemy's cavalry, and many of these block houses 
successfully resisted serious attacks by both cavalry and 
artillery.’” 

The chapter closes with an account of the pontoons 
used, and also the making of army maps. 

Altogether the chapter is of much interest. It is full 
enough for the general reader, but the military man 
would prefer to have more details. We hope that Col. 
Merrill will yet publish a work accompanied by full ex- 


planitory drawings. 





GENERAL LAND OFFICE, 
WASHINGTON, D. C., July 13, 1874. 


As inquiries arise in regard to the survey of the beds 
of meandered lakes or other similar bodies of water in 
districts where the office of Surveyor General has been 
discontinued, the following is communicated as defining 
the conditions under which such lake beds are regarded 
as surveyable, and as giving the proper mode of proceed- 
ing to have the same surveyed and to obtain title thereto : 

The beds of lakes (not navigable), sloughs, and ponds 
over which the lines of the public surveys were not ex- 
tended at the date of the original survey, but which from 
the presence of water at the date of such survey were 
meandered, areheld to be the property of the United 
States ; and whenever, by evaporation or the operation 
of any other canse, natural or artificial, the waters of 
such lake, slough, or pond have so permanently receded 
or dried up as to leave within the unsurveyed area dry 
land fit, in ordinary seasons,' for agricultural purposes, 
such dry land is subject to survey and sale under the 
general laws regulating the disposal of the public do- 
main. 

Such surveys will be ordered and, upon approval, dis- 
position proceeded with in the following cases : 

Ist. Where the waters hav so far permanently re- 
ceded or disappeared as to permit, during the ordinary 
surveying season (not on the ice), the actual extension 
of the lines of survey, and the establishment and mark- 
ing of corners in the manner required by law, over the 
whole area of the bed of such former lake. 

2d. Where the waters have not generally disappeared, 
but where they have so far permanently receded as to 


DEPARTMENT OF THE INTERIOR, 


leave a margin of dry land fit for cultivation between |} 


the original meandered lines and the remaining waters 
of sufficient area to admit of the survey and of the es- 
tablishment of at least three of the corners of a quarter- 
section. 

3d. The Commissioner of the General Land Office 
will consider the question of ordering a survey of mar- 
gins not admitting the laying off of one hundred and 
sixty acres. but not less than forty acres. 

Parties desiring the survey of such lands may make 
application in writing to the Commissioner of the Gen- 
eral Land Office therefor, stating the approximate area, 
and the situation of the tract with reference to the sec- 
tion, township, and range of the public surveys, the same 
to be illustrated by a diagram ; the fact that the waters 
have disappeared in the manner or to the extent as 
specified in one of the three several above-specitied 
cases—such statement to be accompanied with the affi- 
davit of at least two creditable and disinterested wit- 
nesses as to the disappearance of the waters, the proba- 
ble quantity of land capable ot being surveyed in the 
whole area lying between the original meandered line and 
the then margin of the waters, and showing what pro- 
portion of such area is fit for agricultural purposes. To 
sure prompt attention and decision by this office, both 
the statement and affidavits required must be full and 
Specific. 

If, upon examination of such statement, diagram, and 
proof, it is found that such survey may be properly al- 
lowed, the parties applying will be so notified, and upon 
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their designating to this office the name and residence ; cago. The train is required to stop at way stations which 


which he is willing to execute the field-work of the sur- 
vey, and a certificate of some Uuited States depositary 
that the amount specified has been deposited to the 


credit of the United States “on account of individual 
depositors,” the Commissioner will then issue the neces- 


sary instructions to the surveyor to enable him to exe- 
cute the field-work of survey in accordance with the 
public land system. . 

To correct what seems to be a very general misappre- 
hension as to the manner in which persons may proceed 
to perfect title who have made actual settlement on lands 
of the character herein designated, and who claim or pro- 
pose to claim under the pre-emption laws of the United 
States, it is remarked that in no event and at no stage of 
the proceedings can their declaratory statements be re- 


ceived or filed in this Office. Such declaratory state- 


ments must be filed in the local land office, and cannot 
be there received until after such survey has been made 
and the approved plat thereof filed in the local office. 

It is proper to further state that the fact of having 
borne the expense of survey will give no priority of claim 


or right, under existing laws, to purchase the land, or in 
any manner afiect the vested interest of any party thereto, 


should such exist, as the land, when surveyed, will be 
subject to disposal according to the laws of Congress and 
the regulations of this Office relative to the disposal of 
lands embraced in fragmentary surveys. 

In case the lake bed is small and so situated that no 
township, section, or quarter-section comers will need to 
be established by reason of such lake being situated with- 
in a given section or sections fully surveyed, no deposit 
will be required ; and upon proof being furnished this Of- 
fice as above of the disappearance of the water, the prem- 
ises will be platted, and the land can then be disposed of 
under existing laws. Respectfully, 

S.S. BURDEET, Commissioner. 


The Potter Railroad Law. 

In the memorial drawn by J. W. Midgely, of Chicago, 
and presented to the Wisconsin Legislature, in behalf of 
the two largest railroad corporations of that State, show- 
ing reasons why the Potter law should be repealed, the 
arguments against imposing uniform rates per ton per 
mile, or per passenger per mile, upon all railwaysalike, 
and for all distances, are very forcibly presented. It is 
shown conclusively that the cost uf constructing no two 
railroads, running through different sections, is ever the 
same per mile. Where roads run through a difficult 
country, the cost of constructing them 1s larger than 
where they run through an easy country. Again, the 
cost of operating any two different roads is not the same. 
This cost depends upon the amount of traffic ; the kind 
of traffic ; whether it is picked up by bits, here and there, 
at many stations, or a whole train is loaded at one sta- 
tion ; whether the grades permit loading heavy trains, or 
restrict the locomotives to light trains ; whether the cost 
of maintaing many or few non-paying stations is neces- 
sary, and many other items. It is also shown conclu- 
sively that the cost of carrying freight varies on differ- 
ent parts of the same road. One end of a road has 
easy grades, running through a level country. The other 
end has heavy grades, being in a difficult country. 
Clearly, freight can be hauled at a profit over the level 
part of a road at a small price; but, if the same price 
per ton per mile is imposed on freight taken on or put 
off on the bad end of the road, there will be aloss. Lo- 
cal traffic, it is proved, costs more always than through 
traffic; and this extra cost varies greatly, according to 
the particular kind of local traffic, the character of the 
road, the amounts of local traffic at different stations, 
and various other items. Because a road can carry full 
trains two hundred miles for a certain price per ton per 
mile, is no reason why it can carry half a car load here, 
or two or three occasional car loads there, twenty or fifty 
miles, for the same price per ton per mile. Neither can 
roads carry lumber at a certain price per ton per mile 
because they can carry wheat at that price. Nor doesit 
fulluw that, because hauling iron at a certain price per 
ton per mile pays, that hauling general merchandise at 
the same price per ton per mile would pay. 

Passenger rates can be more equitably leveled to a fixed 
scale; but even this cannot be done strictly without in- 
justice. For instance, Detroit will furnish, on an aver- 
age, two, three or four cat-loads of passengers for Chi- 


















of some competent and reliable surveyor, together with | only furnish from one to six passengers. Now, it costs 
a statement from him in writing ot the amount tor | as much to stop and start a train for one passenger as 
fora hundred. The railroad company has to maintain 
sidings, a telegraph station, and a depot, with its ofh- 
cials, at a station whose custom does not pay expenses, 
the same as at a great station which furnishes a large and 
paying business. If the scale for passenger rates is made 
strictly uniform, then the large business stations have to 
pay a big enough profit to support the expense of main- 
taining the small, unprofitable stations. This is taxing 
the wholesale trade to pay the losses on the retail trade. 
It is compelling the passengers from the great cities to 
pay the road more than its service were worth, so that 
a few local passengers in various small stations may ob- 
tain railroad service at their localities for less than it is 
worth. 


Logically, a reasonable rate from or at any place is not 


to be measured by what is a reasonable rate from some 
other place, having different conditions, but is simply a 
fair compensation for the service a‘ that place, under its 
own conditions. This cannot be strictly reduced to prac- 
tice ; but its principle is, no doubt, logically correct. 


It is because the Potter law of Wisconsin violated adi 


these conditions that it inflicted so much injury upon the 
railroad interests of the State, and also injured the credit 
and reputation of the State. Consequently the new 
Governor recommends its repeal; the railroad cempa- 


nies urge its repeal ; and many business men ask for its 
repeal. At the same time, the Governor recommends 


legislation to prevent or cure real abuses in railroad 


management. In Michigan the Legislature has been too 


wise to enact anything like the Potter law ; nevertheless, 


the effects of that law are well worth the study of our 
legislators —Detroit Post. 


Among the Copper Mines. 

Last Wednesday Mr. M.C. Bullock commenced boring 
again on Mr. Miner’s property on the range, afew miles 
south of Portage Lake. The parties carrying on the 
work of drilling on this land are not allowed to report 
what is met within boring. Considerable work in this 
direction was done last fall, and, as Mr. Miner is going 
on again with his explorations, the inference is that some 
of the “cores” taken out awhile ago, while drilling 
there, showed indications more favorable than otherwise. 

The Phcenix Mine, like the Cliff, Allouez and Pethe- 
rick, in Keweenaw county, is sending its copper to this 
point, za the Mineral Range Railroad, to be smelted, 
Masses of four and five tons from this industry are com- 
ing in. 

We understand that efforts (with some chance of suc- 
cess) are heing made to interest foreign capitalists in the 
Seneca mining property. It would be an excellent thing 
for the country if a strong company took hold of this 
mineral estate and worked it vigorously, for we believe 
that the land is very valuable aside from the exceedingly 
promising-looking belt of conglomerate opened on it last 
fall. 

At the Copper Falls all expenses are being cut down, 
except such as are incident to sinking and driving, which 
line of work it is intended to push ahead. From a pe- 
rusal of the intelligent and full description given of the 
underground condition of the mine, published in these 
columns a while ago, it will be seen that this isthe proper 
course to pursue. About fifty miners are employed 

The financial results of operations at the Quincy for 
the year 1875 are very satisfactory. The mine has 
earned, it is claimed, $10 per share. 

The Delaware is going to work again. This industry's 
career, so far, has been a chequered one. A great deal 
of money has been expended to no purpose at this mine, 
and for the sake of the reputation of the copper inter- 
ests of Lake Superior we sincerely hope that this third 
or fourth attempt to place the concern on its feet will be 
attended with success. If the mineralized value ef the 
property is reported correctly, the expenditure of a few 
thousand dollars, and the application of brains iu its 
management, ought to result, in good time, in adding 
another moderate yielding and fair-paying mine to the 
list of live companies on the lake-—Houghion Gazette. 





The Directors of the New York Gas Companies are 
discussing a proposition to reduce the price of gas to pri- 
vate consumers. A reduction of twenty-five cents a 
thousand feet has already been made to the city. A great 
imp roverent in the quality of New York gas is remarked, 
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GRAPHICAL ANALYSIS OF ROOF TRUSSES. | 


BY CHAS. E. GREENE, A. M., PROF, OF CIVIL ENGINEER- 


ING, UNIVERSITY OF MICHIGAN, 


VII, 


All of the forces hitherto considered have been verti- 
cal; but when we treat of the action of the wind such is 
no longer the case. It was formerly usual to deal with 
the wind as a vertical load, added to the weight of the 
roof, snow, etc., and the stresses were then obtained for 
the aggregate pressure. Tredgold recommended 40 
pounds per horizontal square foot as a fit maximum of 
wind force to be provided for. This treatment mani- 
festly cannot be correct, even if the added vertical force 
were placed on one side of the roof only. 

The wind may be taken, without error as blowing in 
a horizontal direction; it exerts its greatest pressure 
when blowing from a point of the compass at right an- 
gies to the side of a building ; it consequently acts upon 
but one side of the roof, loads the truss unsymmetrically, 
and sometimes causes stresses of an opposite kind, in 
parts of the frame, from those due to the steady load. 
Braces which are inactive under the latter weight may 
therefore be necessary to resist the force of the wind. 

It will not be right to design the roof to sustain the 
whole force of the wind, considered as horizontal, nor 
will it be correct to decompose this horizontal force into 
twe rectangular components, one perpendicular to the 
roof, and the other along its surface, and then take the 
perpendicular or normal component as the one to be con- 
sidered ; for the pressure of the wind arises from the im- 
pact of particles of air moving with a certain velocity, 
and those particles are not arrested, but only deviated 
from their former direction upon striking the roof. Nor 
wili the analysis of a jet of water striking an inclined 
surface answer here, for water escapes laterally against a 
comparatively unresisting medium, the air, while the 
wind particles, deflected by the roof, are turned off into 
a stream of similar air, also in motion, which affects their 
lateral progress. We are obliged therefore, to have re- 
course to experiment for our data, and from them to de- 
duce aformula. It appears that for a given pressure per 
square foot against a vertical plane, the pressure exerted 
by a horizontal wind current, against a plane inclined to 
its direction, is perpendicular to its surface, and is great- 
er than the normal component of the given horizontal 
pressure. Unwin quotes Hutton’s experiments as show- 
ing that, if P equal the horizontal force of the wind on a 
square foot of a vertical plane, the perpendicular pressure 
on a square foot of a roof surface inclined at an angle ¢ 
to the horizon, may be expressed by the empirical for- 
mula 

P sin, ¢ '-4008-"—" 

If, then, the maximum force of the wind be taken as 
40 pounds on the square foot, the perpendicular or nor- 
mal pressure per square foot on surfaces inclined at dif- 
ferent angles to the horizon will be: 

Norma! Pres. 
5.2 Ibs, 
9.6 

14.0 
18.3 


Angle of Roof, Norma! Pres. 
38° 30.1 Ibs, 
#0 33-4 
45 36.1 
50 38.1 
as 23.5 55 39.6 
jo 26.5 60 40.0 

For steeper pitches the pressure may be taken as 40 
pounds. 

Some experiments of our own, with a section of roof, 
so far as they have been at present carried, tend to con- 
firm the above values. In the case of a shingled roof, 
under the heavier pressures a very slight force in the 
plane of the roof was manifested, which might be at- 
tributed to the pressure of the wind against the butts of 
the shingles, It was too slight to be of any consequence, 
and on a smoother surface it would seem that the com- 
ponent parallel to the roof, arising from the friction of 
the air as it passed up along the surface, would be prac- 
tically inappreciable. 

Although somewhat higher pressures have very rare- 
ly been registered, it would be sufficient to provide 
against a horizontal force of wind of 40 pounds on the 
square foot, and to take from the table the pressure per 
square foot of roof surface for that side of the roof on 
which the wind blows, which pressure will be exerted 
normally to the surface and will be the only pressure on 
the truss from wind at that time. 


Angle of Roof, 
5° 
1o 
1S 
~» 
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The truss of Fig. 18 is supposed to be under the ac- 
tion of a wind from the left. If the truss is 67 ft. span, 
and height 15 ft., the angle of inclination will be 24° 7’, 
and the normal pressure, interpolated from the table, 
will be 21.8 pounds. The rafter will be 36.7 feet long. 
If the trusses are 10 feet apart, the normal wind pressure 
on one side will be 


36.7 X 21.8 10=8000.6 pounds. 

For steady load of slates, thin boards, rafters, purlins 
and truss, assume 11 pounds per square foot ot roof, or 
11 X 36.7 X 2X 10=8074 pounds, total vertical load. 

We will, in the present case, treat the two kinds of 
external force separately. The diagram on the right for 
steady load needs no description. The supporting forc- 
es will each be 4037 pounds, and the weight on the joints 


of the rafters will be, 672 5 pounds for the end ones, and 


134524 pounds for the q@fiers. The truss is drawn to a 
scale of 4o feet to an inch, and both diagrams are drawn 
to a scale of 8000 pounds to an inch. The above weights 
are laid off on the vertical load line and the diagram 
then drawn, The stresses on the varions pieces for half 
of the truss are given in the table below, the sign + de- 
noting compression, and the sign —, tension. In actual 
practice the diagram should be much larger, say 1000 
pounds or 800 pounds to an inch. 

We come next to the wind diagram. The normal 
pressure of 8000 pounds distributed uniformly over the 
whole of the lett side of the roof will have its resultant, 
shown by the dotted arrow, at the middle of the length 
of the rafter, To find the supporting force on the right 
we may take moments about the left hand wall, remem- 
bering to multiply each force by the lever arm drawn 
perpendicular to its direction: or 

AP X HR = 8000 X HK, or 
AP X 61.15 = 8000 X 18.35. 
whence A P = 2401 pounds, and A H = 5599 pounds. 

But, since these arms, H R and H K, are proportional 
to the span and the part of the horizontal tie cut off by 
the resultant, an easier way to get the supporting pres- 
sures due to an inclined force is to prolong this force un- 
til it cuts the tie, when the two reactions will be propor- 
tional to the two segments into which the tie is divided, 
the larger force being on the side of the shorter segment, 
or the side on which the wind blows. 

The pressures on the joints will be 266624 pounds 
each on I K and K L, and 1333% pounds on HI and 
LM, as denoted by the arrows. Draw now mh, by 
scale, = 8000 pounds, so inclined as to be perpendicular 
to the roof ; divide off the reactions of the supports by 


means of the point @, and lay off the joint forces in suc- | 
| sewer itself. In St Louis these data are taken as follows: 


cession, mi, 1k, ki,andik. Thus we complete the pol- 
ygon of external forces, always drawing the load or pres- 
sure lines parallel to the forces. 

Proceed with the construction of the diagram by the 
usual rules, remembering that wind alone is being treat- 
ed. After the joint K L has given /&4cdel, the joint 
EAgivesedafe. Taking next the apex LM, and 
passing along  /, Ze, and ef. we find that there will be 
no line parallel to F G, since gm, parallel to GM, will 
exactly close on m, the point of beginning. As no stress 
passes through F G, the remainder of the bracing on this 
side can experience no strain, and therefore the com- 
pression mg afiects the whole of the right hand rafter, 
while the tension fa affects the remainder of the hori- 
zontal tie. To appreciate how this can be, imagine all 
of the braces in the right half to be removed; it is evi- 
dent that the right rafter is a sufficient support to the 
joint L M, conveying to the wall the stress mg which 
compresses its upper end, while the tie FA keeps the 
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| truss from spreading. The stress triangle for the point 


P will therefore be m gam, 
‘ At another time the wind may blow on the right side. 
Then the braces on the right will be strained as those on 
left are now, and those on the left will be unstrained. 
The wind stresses are placed in the third column of the 
table. As in this truss they are all of the same kind as 
those from vertical load, they are added together to give 
the total or maximum stress. The force mg being 
smaller than, while it is of the same kind as Je, mg is 
of no consequence ; for, with wind on the right, MG 
would have to resist a stress equal to / e, 
os q 
PIECE, Le 2 


10440 Ibs. 
160 
3900 
5,820 
$0 
$840 


17,810 


17,220 


setae | a 
a6 2 
sage 4000 
ee 280 9530 
ie Ha 


9530 
5760 9550 


A combination of the two supporting forces at each 
end, as shown in the figure, by either the parallellogram 
or triangle of force, will give the amount and direction 
of each reaction from the combined load. Wind on the 
other side will exactly reverse the amounts and bring 
them on the opposite side of the vertical line, 

If the truss is simply placed upon the wall-plates, and 
either of the supporting forces makes a greater angle with 
the vertical than the angle of repose between the two 
surfaces, the truss should be bolted down to the wall; 
otherwise there will be a tendency to slide, diminishing 
the tension in the tie, perhaps causing compression in 
that member, and changing the action of the other parts 
of the truss. This matter will be treated of further. 

If the weight of snow is also to be provided for, it 
may readily be done by taking the proper fraction of the 
stresses from the steady load and adding them to the 
above table. 


CIVIL ENGINEERS’ CLUB OF ST. LOUIS. 


Report of January Meeting. 


12,310 


(Reported for Engineering News. ) 

A meeting of the Engineers’ Club called by the Presi- 
dent, was held at the office of the St. Louis Bolt and Iron 
Co., in the Republican Building, on Jan. 8th, where Mr. 
Wm. E. Guy, of the Bolt and Iron Co., acted as host. 

The meeting was called to order by Mr. Geo. W. Fish- 
er, of the Fulton Foundry, Vice President of the Club. 
The reading of the minutes of the last meeting was omit- 
ted, and a discussion on Sewers took place, led by Mr. 
Wm. Wise, Engineer in charge of the Department of 
Sewers in the City Engineer's office. 

The substance of the discussion was as follows : 

The design of the sewers in this city is made in the 
City Engineer’s office, and, with the ordinance desired 
for the work, is submitted,to the City Council, by whom, 
after the observance of due forms, the ordinance is 
passed ; or sometimes, but very rarely, returned to the 
Engineer’s office for amendment. 

In preparing a design for a sewer, the primary data 
are, the maximum rainfall per hour, the inclination, 
and the nature of the surface, and the inclination of the 


The maximum rainfall at one inch in one hour, An 
amount which is rarely exceeded. 

The surface ¢s considered as fully improved or paved. 
and of the rainfall perhaps one-half the amount of wa- 
ter may reach the sewer within the hour, 

The minimum inclination of sewers is determined by 
the speed of flow required to keep them from silting up 
with the solid matter held in the water, This in St. 
Louts is an inclination, for small sewers and pipes, of 
not less than 1 in 200 or about 27 feet per mile, 

The solid matter in the sewage of St. Louis is mainly 
limestone from the streets, the house sewage and night- 
soil forming a very small portion; but, in some locali- 
ties, there is at times danger of choking the sewers by 
refuse put in them from dairies, slaughter houses, 
and stables — not that the milk from some of the dairies 
is so bad that it has to be thrown away, but that the ma- 
nure from them is cast into the sewers. The animal 
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matter from the slaughter houses is at times so offensive 
that it has to be removed. Some of this animal matter 
is collected at the mouth of the sewer and sold by the 
city to the manufacturers of soap. The city at times has 
realized as much as $800 per year from this offal. 

The sewers of St. Louis are of two classes, viz: Pub- 
lic Sewers, which are the main drainage channels, and 
the cost of which is paid by the city ; and District Sew- 
ers, which run into the Public Sewers, and whose cost is 
paid by special tax assessed upon the property holders 
by the square foot of their land. That is to say, the 
whole cost of the sewér is divided by the total number 
of square feet in the district drained, and the cost per 
square foot thus found. 

The peculiar topography of St. Louis is such that the 
main sewers are easily located on the old stream lines. 
Of these sewers the most important is Mill Creek, which 
has a drainage basin of between,6,000 and 7,000 acres, 
or ten square miles, and is a work of very considerable 
magnitude, being constructed mostly of Grafton lime- 
stone and some Eureka limestone, with a height of 15 
feet, which, near the river is increased to 16 feet. It is 
founded on a timber platform except where the natural 
rock formed a good surface. Part of the work is in rock 
and the floor of the sewer is there formed by the solid 
limestone. The timber foundation of the remaining por- 
tion is formed by laying ginch timbers longitudinally 
and close together for a width of 6 feet under each of the 
side walls, and placing transverse timbers clear across 
the floor and resting on each set of longitudinals, thus 
forming a floor 12 inches in thickness. As this timber is 
always covered by from 6 to 12 inches of water, its du- 
rability may be considered assured. On the outer edges 
of this platform and over the g inch longitudinal sills 
are placed the side walls which are 4% feet wide at the 
base, and battered on both sides to a width of 314 feet 
in some cases, which was afterward increased to 3 feet 
g inches, at a height of § feetfrom the floor. Near the 
river these side walls are 5 feet at the base, and 4 feet at 
a height of 6 feet from the floor. At these heights a 
20 feet full centre arch is sprung with 24 inch voussoirs 
and with a solid stone backing carried up to a height of 
7% feet above the springing line in the continuation of 
the side walls. The backing is raised from this point to 
the crown of the arch. The fall of this sewer is from 
1% to 2% feet in 1,000, but, near the river about 1 in 
100. There is usually about 6 inches of solid matter 
deposited in the bottom which is washed out and re- 
placed by the rainfall. Mill Creek Sewer has never been 
known to be more than half full, It is now completed 
from the river to a point near the machine shops of the 
Pacific R. R., a distance of nearly 2% miles, but is by 
no means completed. 

Next in point of magnitude to Mill Creek is the Rocky 
Branch sewer in the northern part of the city. It has a 
drainage area of some 1800 acres, and is 11 feet high 
and 10 wide. Near the river it is widened to 12 feet, 
It has a full centre 18 inch brick arch, which rests upon 
side walls 3 feet wide at the top, battered to 4 feet at the 
base which rests in some cases on the natural rock, but 
in others upon a timber floor similar in construction to 
that of the Mill Creek sewer, but made of smaller tim- 
bers, those in the sills being 5 inches and in the floor 9 
inches. There is never less than 6 inches of water in 
this sewer. The older sewers are circular in form but 
all brick sewers now constructed are of the well known 
egg-shaped or oval sections. 

The oldest, and next in point of size to- Rocky Branch, 
is the Biddle Street sewer. Itsdrainage basin is from 
700 to 800 acres, and it was commenced in 1850. It is 
of brick and circular in section, 12 feet in diameter up to 
7th street, and 9 feet above that place. Part of the sew- 
er is laid on a broken stone bed in rock excavation, but 
mainly in clay. The Biddle Street sewer has failed sev- 
eral times, sometimes from the failing of the brickwork 
at connections, and sometimes from the wearing out of 
the bottom on the steep incline from the river to 2d 
street. ‘The outlet, as also those of the other sewers, is 
submerged by freshets in the river. 

The thickness of brick work adopted for the sewers is 
9 inches for those 234 to 6 feet in diameter, 13 inches 


for those 7 to 9 feet in diameter; and 18 inches above 9 


feet. The oval section 7x g feet is about the largest size; 
above that a full circle, or arch on side walls and timber 
floor is used. All brickwork is laid in cement mortar, 
with two of sand to one of cement, and a very quick-set- 
ting cement is not required. 



































Province of Ontario, 


December, 1874; and for the ten months ending 31st 
October, 1875. ' 
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There are about 7 miles of cement pipes, and 12 miles 


of clay pipes in use in the sewers, but for above 15 inch- | 
es brick is now the only material used. 

Until three years ago but very little had been expend- 
ed in cleaning sewers, but since that time several of them 
have had to be cleaned by hand. 


One of tne most important matters 1s the connection 


of the house drains with the district sewers. The ten- 
dency is to put in larger drains than are needed. There 
are no regulations on this point, in the city. 


The many sanitary questions connected with the sub- 


ject were merely alluded to, and reserved for some future 
discussion. 


The Club moved a vote of thanks to Mr. Wise, and 


adjourned, subject to the call of the President. 





PUBLICATIONS RECEIVED. 
The United States Official Postal Guide is published 


quarterly by Messrs. H. O. Houghton & Co., Cambridge, 
Mass. 


The October number, now before -s contains: 
An Alphabetical List of all the Post Offices in the 


United States, with County, State, and Salaries of Offi- 
ces of the first second, and third classes; A List of all 
the Post Offices in the United States arranged alphabet- 
ically by State and Counties; A List of Money-Order 
Offices, Domestic and International; A List of Letter- 
Carrier Offices; Full Directions about Money-Orders and 
Registered Letters; Rates of Foreign and Domestic Post- 
age on all classes of mail-matter; Hours of Arrival and 
Closing of Mails in all the principal citits; Time of Sail- 
ing of Mail Steamers; Distances by shortest mail routes 
between the principal cities; Rulings of the Post Office 
Department during the last quarter. 


The subscription price per annum is $1.50 and the 


publication is indispensible to all persons who have occa- 
sion to use the mails to any extent. 


Report of the Water Commissioners of the Town of 
Westfield, on the Construction of the Water Works in- 


cluding the Engineer's Report to the Commissioners, 
December, 1875. 


Eighth and Ninth Reports of the Board of Water 


Commissioners of the City of Waterbury, to the Court 
of Common Council. For the year ending June joth 
1875, and six months ending December 31st, 1875. 


Report of the Commissioner of Crown Lands of the 
For the months of November and 





SELECTED LIST OF PATENTS 
For the week ending January | 4th, 1876. 
Metall: i incering, &c., reported for 
GINEERING NEWS by Bagger & Co., 
Solicitors of Patents, Washington, D. C. 
171,680. Shafting. Wm. L. McNatr, Alleghany Pa. 
A Screw-threaded sleeve works into corresponding 


screw-threaded ends of each section, to form and tighten 


the joints, the outside of the sleeve and shafting being 


flush. A strengthening, solid, double-cone plug is first 


fixed centrally to the joint inside. 
171,747. Ore Concentrators. James M. Thompson, 


San Francisco Cal. 


The pan is mounted upcn hinged standards, whose 


angle and length are adjustable. The forward stand- 


ards are also mounted on springs. As the ore accumu- 
lates in the forward end of the pan the springs are com- 
pressed, a gate opens, and a portion of the ore is 
discharged. An automatic rake removes the lighter por- 
tion. ‘The upper ends of the standards are made in the 
form of segments of spheres, so that the motion of the 
pan are in the right lines. 

171,772. Processes for Lining or Fettling Puddling 
Furnaces. J. A. Burden, Troy, N. Y. 

The method of lining or fettling puddling furnaces, by 
throwing in coarse and fine iron ore, mixed together as 
it comes from the mine, torming therewith a sleping 
bank or wall, and coating and compacting it together by 
dashing over it melted cinder from the furnace. 

171,786. Bits for Metal Drills. Thos. P. Farmer, Bos- 
ton, Mass. : 


The outside of the drill is cut away from the point to 
the rear, to give clearance, or prevent friction in drilling 


deep holes. 


171,811. Apparatus for Deoxodizing Iron Ores. A, G. 


Hunter, Detroit, Mich. 


Ore and carbonaceous material are fed through the 
hoppers, and fill the spaces between the tubes in the re- 


INVENTORS. 


a model or sketch and a full descri 
| will aa yon per po at the om - 
| it paten’ ie, will send pers a vice, and veecute 
your case. ADVICE REE. rove 
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The use of cement pipes over 12 inches, and of clay the gas and air pipes at the top of the furnace pass down 
pipes over 15 inches in diameter, is not to be recom- | through the tubes and side flues to the dust 
mended, as the force of the earth in settling breaks them 
in from 3 to § years. Of the two the clay pipes are the 
better and are stronger. 
noticed, and very little wear. 


ue below 


| the chamber, and thence to the chimney. The tubes and 
flues thus heated heat the ore and carbon sufficiently to 
cause them to react on each other. 
No chemical action has been | drawn off below. 


The irofii sponge is 
171.874. Anti Sheldon. 
New York, N. Y. 
Plumbago united by cement to reticulated or perfora- 
ted surfaces. 
171,886. 


Friction Bearings. C. B. 


Steam and Vacuum Pumps. B. C. Vandu- 


zen, Cincinnati, Ohio. 


The screens check the upward throw of water, and 
the steam passing through them heats the water fo such 


a degree that but little condensation takes place when 


the steam strikes the water. The valve in the steam- 
chest governs the admission of steam to the two water 
chambers alternately. Water is injected through a side 
pipe automatically into the chambers, to assist condensa- 
tion, the quality of which is regulated by a valve in said 
side pipe. 





CANVASSERS. 


No better opportunity is offered to canvas- 
sers to make money than by taking sub- 
scriptions to ENGINEERING News. Every 
Architect in the United States and Canada 
is directly interests in the series of articles 
on “ Graphical Analysis of Roof Trusses ” 
by Prof. Greene, of Ann Arbor, now being 
published in this paper, and it only needs 
to be brought to their attention to secure 
their subscription. We want at least one 
thousand new subscribers from the Archi- 
tects alone before the first of March next. 
The commissions on that number amount 
to six hundred and twenty-five dollars, 
and somebody is going to earn it. 

HELLER & BRIGHTLY. Engineering and Surveying In- 


struments, 33 N. Seventh si., ilad phia. gave MAR, 


Without decreasing size of any of our “ Ea- 
neers’ Transit” we have red t one- 
aif. An ordinary Transit Telescope magni from 
10 to 12 diameters, our new Transit Telescope ( 
1044 inches, shows objects erect and not inverted) 
magnifies 24 diameters and wil! read time on a watch- 
dial at 963 feet. For description of our new Mining 
Transit (weight 5'¢ Ibs.) and Plummet Lamp, see Van 
Nostrand’s Kngineering Magazine, June, 1873. 
Extract from report of Committee of Civ. Engs. ap 
= by Franklin Inst. to examine H. & B.'s new 





ransit ( 1871): “It exhibits several novelties 
of construction which, in the opinion of the commit 
tee, render it » those now in use, and in its 


to 
opinion the de ns which have made from the 


Common styles of Transit are improvements.” 
— "Joan C. Taavrwors, Ohairman. Pesos oO 
Descriptive and Illustrated Price List sent Post-paid, on Application, 
PATENTS. 
Subscribe for the Western Scientific Journal, It contains all 
steps necessary to obtain letters patent, decisions of courts on 


patents, and much scientific reading. 


Only 75 cents per year in 
advance. Address 


WILSON & MORRIS, 


Peoria, [t. 
WANTED. 


A ae Surveyor’s Transit, (second hand) is wanted at the 
Southern Llinois Normal University, Carbondale, Il. 


Address, JOHN HULL, Prof. of Mathematics. 


JAS. R. WILLETT, 
ARCHITECT, 


85 DEARBORN STREET, CHICACO 
ROOM 232. 


CHARLES J. MOORE, 
Civil and Mechanical Engineer, 


ROOM 27 239 BROADWAY, NEW YORK. 








Examinations, Surveys and re made, and Plans and Esti- 
mates furnished for Rail s, Mines, Drainage, Sewerage, 
Water Supply, and all class of engineering works a 
structures. Desi nevand calculations made for Arch- 
itects, for roofs, floors, &c., in timber and iron. 


—_—_—__ 


if you 
want a 
Patent, 
send us 
jon of your invention. We 
, and if we think 


Send stamp for our “ Guide for Obtaining Patents.” 
Address:—LQOUIS BACCER & CO,, Solicitors of 


ducing-chamber. The hot products of combustion from ' Patents and Counsellors at Patent law, Washington, D. C. 
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Contractors’ ‘Diesetery. 
Public Buildings, &c. 


Conro, Carkin & Co., 


4 South Clark Street, Chicago, 


Mason Work. 


Busse & Sturtevant, 
126 Dearborn Street, Chicago. 


Cox Brothers, 


1699 «Prairie Avenue, Chicago. 


Dredging, & Docking. 


J. E. Miller & Co. 


34 South Clark Street, Chicago, Ill. 


Pavements, Sewers. 
Cladding, McBean & Co., 


Lincoln, Placer Co,, Cal. 


James c. McBean, 
7 Clark Street, Chicago, 


J. B Smith, 
ag! Randolph Street, Chic: ago. nm. 


'D. Dz. McBean, 


Room 4, 79 Dearborn Street, € ‘hic ago, Ill, 

















Established 1820, 


Wituiam J. Younc & Sons, 
MATHEMATICAL and 


ENGINEERING 
Instrument Makers. 
43 North Seventh Street, Philadelphia. 


Tapes, Compasses, 


‘Draughting Engineering 


Instruments, Stationery 


Improved Transits and Levels, 
Chains, Aneroid Barometers. 


Fieugrephs ¢ on re. 


ENGINE 


Is published every § 





ENGINEERING NEWS. 


“RENEWALS. 


We will be obliged if all who intend to renew their subscrip- 
tions for the present year will do so as soon as possible. Only 
a small proportion of our old list remains to be heard from, and 
we especially request that these few will send in their renewals 
at once so that we may be able to close up our old subscription 
book and also be able to determine more closely on the edition 
to be printed each week. We have now sent out the numbers 
for one whole month to all our old subscribers, so that the char- 
acter of our paper might be made known; we hope it has 
proved satisfactory, and that an immediate response to this invi- 
tation will be made. 


To City and Railroad Engineers 


The letting of Contracts throughout the country is usually ad- 
vertised only in such local papers as have contracts for city 
printing ; parties who wish to take contracts must therefore 
subscribe for a large list of newspapers, or else confine their at- 
tention to local work. We have on our subscription list a con- 
siderable number of the leading Contractors of Chicago and 
other cities, and we propose to consult the interests of their 
class by publishing a schedule of contracts to be let in the prin- 
cipal cities and where public improvements are being projected. 
City and Railroad Engineers throughout the country are re- 
spectfully requested to send us the time, place, and nature o 
such contracts as are to be let in their vicinity each week —a 
line or two, or a slip from the local paper, or the name of the 
paper which has the advertising of contracts —it will assist us 
materially and add a feature of interest to Engineering News. 





ERING NEWS. 


Saturday at 168 ee street, Chicago, Illinois. 


Jan. 29, 1876. 


NICKEL & "STRASSBERGER, 
Surveying Instrument Makers. 


128 & 130 Soath Clark Street Chicago, Illinois, 





iTransit Compasses, 
Engineers’ and Surveyors’ Transits, 
Surveyors’ Compasses, 
LEVELS, 
LEVELING RODS, 
CHAINS, 
Steel and Metallic Tapes, &c. 


Photographs and price lists sent on application. 
Repairs promptly attended to. 


B. KRATZENSTEIN, 


Successor to F. Arnold & Co., 


MATHEMATICAL INSTRUMENT 
MAKER. 


Surveyors’ and Engineers’ Instruments made to 
order and repaired. 


157 State Street, Chicago, Ill. 
Formerly 114 Randolph Street. 





It is devoted to the interests of Engineering, * Mining, 


Manufactures and General Science, and it os especially desired by the publisher to make it an 


AMERICAN ENGINEERING NEWSPAPER, 


In whose columns may be found each week a reliable record of the industrial and scientific progress of the country, and to this end 
the Engineering profession, Manufacturers, Scientific Societies, and all others who are interested 


in the development of the material resources of the country, are 


earnestly invited to co-operate by 


Correspondence, Reports of Proceedings of Societies, Descriptions of Works of Construction 
either in progress or completed, Descriptions of New Machines, and 
NEW PROCESSES IN MANUFACTURES, 


Or by communications on subjects of general interest to the readers of this Journal. 


ENGINEERING NEWS is the 


Official Organ of the Civil Engineers’ Club of the Northwest, 


And will publish all the proceedings and transactions of that Society, including the many valuable 


Subscription, $2.12 per annum; 


$1.25 for six 


papers read at its regular monthly meetings. 
Remittances may be made by Post Office Orders or 


Advertisements, to secure insertion in the 


months, payable in advance. To English Subscribers | Bank Drafts payable to Geo. H. Frost. Do not send | eyrrent week, cannot be received later than 


the price is $3.10 American currency. 


Club Rates, $15.00 for Ten Copies. 


Advertising Rates, $2.00 per inch, single column, for | City Engineer, City Hall, Montreal, are solc Agents for 
An extended table of rates for space, 
from one inch to one page, and for any length of time, 


each insertion. 


will be sent on applicatior 


cheques on local banks. 


Agencies. Alfred Willson, C. E., Canada Compa- 


|ny’s Office, Toronto, 


| Engineering News in the Dominion, to whom Canadi- 

an subscriptions may be paid, and who will also receive 

advertisements and furnish full information as to terms, 
| etc., etc., on application, 





2P.M., Friday. 
and Geo. D. Ansley, Assistant | All communications should be addressed to 
Engineering News, 


168 Washington Street, 
Chicago, filinois. 
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